
















dqds (differential quotient-difference with shift) [2]





dqds dqd (differential qd) [12][13].








$q_{k}(k=1\ldots.\backslash rn),$ $e_{ik}(i=1, \ldots, M. k=1\ldots.-\gamma r\iota-1)$ $rr\iota\cross n\iota$ 2 $L$
$m\cross m$ 2 $R_{1}\ldots..R_{M}$





. . $c_{i,n_{1}-1}^{J}l)$ . (1)
$A=LR_{1}R_{2}\cdots R_{M}$ (2)
$A$ 1, $M$ Hessenberg
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nlultipl $c^{}$ dqd LR
(2) LR 1 $\hat{\Lambda}$ 2 2
8
$LR_{1}R_{2}\cdots R_{M}-sI$ $=$ $L^{(0|}R^{(0)}$ , (3)
$\hat{A}$
$=$ $R^{(0|}L^{(0)}+sI$ , (4)
$\hat{A}$
$=$ $\hat{L}\hat{R}_{1}\hat{R}_{2}\cdots\hat{R}_{M}$ . (5)
$\hat{L}$ 1 $rr\iota\cross m$ 2 $\hat{R}_{1},$ $\ldots,\hat{R}_{M}$ 1 2




1 6 $A$ TN LR 1 (3). (4), (5)
$\hat{L}$
$\hat{R}_{1},$ $\ldots,\hat{R}_{M}$
$C\equiv A-sI$ $C$ $k$ $k$ $C_{1:k}^{1:k}$
$A$ $A_{1:k}^{1:k}$ $A_{1:k}^{1:k}$ TN
TN [8] $A_{1}^{1}:_{k}^{k}$ $A$
$C_{1:k}^{1:k}=A_{1k}^{1:.k}-sI_{k}$
$|C_{1}^{1};_{k}^{k}|>0(1\leq k\leq rr\iota)$ (3) LU
[10]. LU [10] [11] $L^{(0\rangle}$
$q_{k}^{(0)}= \frac{|C_{1:k}^{1.k}|}{|C_{1.k-1}^{1\cdot.k-1}|}>0$ (6)
( $R^{(0)}$ 1 LU ). $|C_{1:0}^{1:0}|=1$
(3) 1 $L^{(0)}$ 2
1
$\hat{A}=(L^{(0)})^{-1}(L^{(0)}R^{(0)}+sI)L^{(0)}$ (3) (4), (5)
$(L^{(0)})^{-1}LR_{1}R_{2}\cdots R_{M}L^{(0)}=\hat{L}\hat{R}_{1}\hat{R}_{2}\cdots\hat{R}_{M}$ . (7)
$\hat{L},\hat{R}_{1},\hat{R}_{2},$ $\ldots,\hat{R}_{M}$
$R_{M}L^{(0)}$ $=$ $L^{(1)}\hat{R}_{M}t$ (8)
$R_{M-1}L^{(1)}$ $=$ $L^{(2)}\hat{R}_{M-1}$ , (9)
$R_{1}L^{(M-1)}$ $=$ $L^{(M)}\hat{R}_{1}$ , (10)
$\hat{L}$
$=$ $(L^{(0)})^{-1}LL^{(M)}$ . (11)
(8) $\sim(10)$ LU (11)
$\hat{L}$ $\hat{R}_{M},\hat{R}_{M-1},$ $\ldots,\hat{R}_{1}.\hat{L}$ (1)
2 LR 1
(8) $R_{M}$ 1, 2
$L^{(0|}$ 1 2
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(8) LU differential qd $L^{(1|\text{ }}\hat{R}_{M}$




$R^{(01}$ $L^{(0|}$ 1 $\hat{A}$ 1
LU $\hat{L}$





2 L. $\hat{R}_{1t}\hat{R}_{2},$ $\ldots.\hat{R}_{M}$
( )
$\hat{A}$ TN LR LR




$L,$ $R_{1}$ , . . . , $R_{M}$
$A$ [7].
$A$ $L^{(0)}$ 1
$\hat{L},\hat{R}_{1},\hat{R}_{2},$ $\ldots,\hat{R}_{M}$ LR ( $RL$ LU )
$R_{M}L^{(0)}$ $=$ $L^{(1)}\hat{R}_{M}$ , (13)
$R_{M-1}L^{(1)}$ $=$ $L^{(2)}\hat{R}_{M-1}$ , (14)
$R_{1}L^{(M-1)}$ $=$ $L^{(M)}\hat{R}_{1}$ , (15)
$LL^{(M)}$ $=$ $L^{(0|}\hat{L}$ . (16)
(16) (11) LL
$L^{(0|}$ ( (3) ) $L^{(0\}}$
(1. 1) $q_{1}^{(0)}$ (3) (1, 1)
$q_{1}^{(0)}=q_{1}-s$ (17)
$L^{(i)}$ , R. (13) $\sim(15)$ , (16) 1
LR 1 $A$
(13) $\sim(16)$ (13) $\sim(15)$
1 $(k-1.k)$ $(k.k)$
$\hat{e}_{M,k-1}$ $=$ $\frac{c_{M_{\backslash }k-1}q_{k}^{(0|}}{q_{k-1}^{(11}}$ $(2\leq k\leq 7t\iota)$ . (18)
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$q_{k}^{(1|}$ $=$ $e_{M.k}+q_{k}^{(0)}-\hat{e}_{M,k-1}$ $(1 \leq k\leq rr\iota)$ .
$\hat{e}_{M-1,k-1}$ $=$ $\frac{c_{M-1,k-1}q_{k}^{(1|}}{q_{k-1}^{(2|}}$ $(2\leq k\leq 7n)_{\}$







$(2\leq k\leq m)$ . (22)
$q_{k-1}$
$q_{k}^{(M)}$ $=$ $c_{1,k}^{J}+q_{k}^{(M-1|}-\hat{c}_{1,k-1}$ $(1\leq k\leq rr\downarrow.)$ . (23)
$\hat{e}_{M,0}=\hat{e}_{M-1,0}=..$ . $=\hat{c}_{1,0}=0$ (24)
(16) 3 $(k+2, k)$ 1
$(k, k)$ $(k+1, k)$
$\hat{q}_{k}$ $=$ $\frac{q_{k}q_{k}^{(M1}}{q_{k}^{(0)}}$ $(1\leq k\leq rr\iota)$ , (25)
$q_{k+1}^{(0)}$ $=$ $q_{k+1}+q_{k}^{(M)}-\hat{q}_{k}$ $(1\leq k\leq\gamma\gamma\iota-1)$ . (26)
(18) $-(23),$ (25), (26) (17)
$\hat{R}_{M},$ $L^{(1)},$ $\ldots,\hat{R}_{1},$ $L^{(M)},\hat{L},$ $L^{(0|}$ 1
(13) $\sim(15)$ dqd (16)
dstqds [9] multiple dqd
















(2) $\overline{L}_{\iota}(i=1, \ldots, M)$




L. $R_{1},$ $\ldots,$ $R_{M}$ $s$ nlultiple dqd
$\hat{L}_{1}\hat{R}_{1},$ $\ldots.\hat{R}_{M}$ $\phi_{s}^{(1|}$ , $\overline{L}_{1},$ $\ldots.\overline{L}_{M\backslash }\overline{R}$ $s$ nlultiple
dqd $\overline{L}_{1}\ldots.,\dot{L}_{M},\dot{R}$ $\phi_{s}^{(2|}$ $M$ 2 1
2 1 2 $M$ 2 $\psi$
$\overline{L}_{1},$ $\ldots,\overline{L}_{M},\overline{R}$
$\psi(\phi_{s}^{(2|}(\overline{L}_{1}, \ldots,\overline{L}_{M}, R^{-}))=\phi_{1}^{(\epsilon)}(\psi(\overline{L}_{1}, \ldots,\overline{L}_{M}, R^{-}))$ (28)
[6][15].
4 $dhLV$ dhToda










$=$ $q_{k}$ , (29)
$=$ $e_{M-i+1,k}$ , (30)
$=$ $\hat{q}_{k}$ . (31)
$=$ $\hat{e}_{M-i+1,k}$ , (32)
$=$ $q_{k}^{(0|}$ , (33)
$=$ $q_{k}^{(i)}$ . (34)
$=$ $-s$ . (35)
(18) $\sim(23)$ , (25), (26)
$U_{(k-2)(M+1|+2}^{(n+1)}-$ $=$ $\frac{\overline{U}^{(n|}V^{(n)}(k-2|(M+1)+2^{-}(k-1)(M+1|+1}{V_{(k-2|(M+1)+2}^{(n|}-}$ . (36)
$\overline{V}_{(k-1)(M+1)+2}^{(n|}$ $=$ $\mathfrak{c}^{-}r_{(k-1|(M+1)+2}^{(n|}+V_{(k}^{(n)}-1)(M+1|+1^{-}-U_{(k-2)(M+1)+2}^{(n+1)}-$, (37)
$U-1_{k-2|(M+1|+3}^{n+1|}$ $=$ $\frac{U^{(\mathfrak{n})}V^{(\mathfrak{n})}-(k-2)(M+1|+3^{-}(k-1)(M+1)+2}{V_{(k-2|(M+1|+3}^{(n)}-}$ . (38)
$V_{(k-1)(M+1|+3}^{(n)}-$ $=$ $\iota^{-}r_{(k\cdot-1)(M+1)+3}^{(n)}+V_{(k-1|(M+1)+2}^{(\mathfrak{n})}-\overline{U}_{(k-2|(M+1)+3}^{(\mathfrak{n}+1)}-$ , (39)
.
$(k-1)(M+1)$
$=$ $\frac{U^{(n)}V^{(n)}-(k-1)(M+1)^{-}(k-1|(M+1)+M}{\overline{V}_{(k-1)(M+11}^{(n)}}$ ,$U^{(n+1)}-$ (40)
$V_{k(M+1|}^{(n)}-$ $=$ $U_{k(M+1)}^{-(\mathfrak{n}1}+V_{(k-1)(M+1|+M}^{(n)}--\mathfrak{c}^{-}T/k-1|(M+1|\mathfrak{n}+1|.$ (41)
$\overline{U}_{(k-1)(M+1|+1}^{(n+1|}$ $=$ $\frac{l^{-}r_{(k-1)(M+1)+1^{-}}^{(n)}V_{k(M+1)}^{(n|}}{\overline{V}_{(k-1)(M\tau 1|+1}^{(\mathfrak{n}1}}$ . (42)
$V_{k(M+1|+1}^{(n|}-$ $=$ $\mathfrak{c}^{-}r_{k(M+1)+1}^{(n)}+V_{k(M+11}^{(n)}--\iota^{-}r^{(\mathfrak{n}+11}$ (43)$(k-1|(M+1|+1^{\cdot}$





(36) (38), (40), (42) $k$ (37).
(39), (41), (43) 3
$V_{k}^{(n|}-$ $=$ $\mathfrak{c}^{-}r_{k}^{(\mathfrak{n})}+V_{k-1}^{(n|}--\frac{\overline{U}_{k-M-1}^{(\mathfrak{n}\downarrow}\overline{V}_{k-1}^{(n)}}{\overline{V}_{k-M-1}^{(n)}}$ , (46)
$\overline{U}_{k}^{(\mathfrak{n}+1)}$ $=$ $\frac{\iota^{-}r_{k}^{(n|}\overline{V}_{k+M}^{(n)}}{V_{k}^{(\mathfrak{n})}-}$ . (47)
$V_{-M} \mathfrak{n})=V_{-M+1}^{(n|}=\cdots=\overline{V}_{0}^{(n1}=\frac{1}{\delta^{(n)}}$ . (48)
$[- T$
$=$
$+$ 1 $=\cdots=$ n $)=0$ (49)
(44), (45) $k$ (46) $1\leq k\leq rr\iota(M+1)$ , (47)
$1\leq k\leq(m-1)(M+1)+1$ (46) $\sim(49)$ [3] $dhLV$








dhToda 1 $\psi$ $dhLV$
dhToda $’\psi$ $dhLV$ 1
$’\psi$ dhToda $dhLV$ $B^{:}\dot{a}$cklund
[6] [15]. $B\ddot{a}$cklund
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